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In the present study, a Brazilian population, located in the Rondônia state, was genetically characterized
for a set of Y chromosome speciﬁc STRs included in the Applied Biosystems kit (AmpF‘STRYﬁler™),
which allows the simultaneous ampliﬁcation of 16 markers: DYS19, DYS389I, DYS389II, DYS390,
DYS391, DYS392, DYS393, DYS385a/b, DYS438, DYS439, DYS437, DYS448, DYS456, DYS458, DYS635
and GATA H4. The studied population from Rondônia state, in the North of Brazil, included individuals
with admixed Native American, African and European ancestry. When comparing Rondônia with other
Brazilian populations no signiﬁcant genetic distances were found. In the comparison with other world-
wide populations, although a predominant male European inﬂuence could be detected, there were signif-
icant differences with some populations from Central and South America and Africa.
 2010 Elsevier Ireland Ltd. All rights reserved.Population: The population groups from Rondônia state are
known to be admixed, comprising European, African and Amerin-
dian ancestries. Rondônia went through many immigration epi-
sodes from all over the country, which are still ongoing. The ﬁrst
migrations came from the Northeast region of Brazil, from XVIII
to XX centuries. Later on, during the last century, immigrants came
also from Southeast and Central West regions [1,2].
In the present study, samples were collected from blood or oral
mucous cell from 73 unrelated male individuals living in Rondônia
state, by sampling four different communities (see Fig. 1, in Supple-
mentary materials rivers Guaporé (Santo Antônio, n = 11) and
Madeira (Porto Velho, n = 31; São Miguel, n = 13; and Cujubim,
n = 18). Santo Antônio community of Guaporé is a population of
‘‘quilombolas’’ descendents (African descendents of communities
founded by fugitive slaves), living for more than 200 years in the
South-west region of Rondônia, bordering Bolívia [2]. São Migueld Ltd. All rights reserved.
Laboratory (Laboratório de
PHLC, São Francisco Xavier St.
razil. Tel.: +55 21 23342183;
a).and Cujubim are located in the North, at the left and right shores of
Madeira River, respectively, near Porto Velho city (the Rondônia state
capital).
Extraction: DNA was isolated from blood or oral mucous cell fol-
lowing an organic method, using proteinase K, and ethanol precip-
itation [3].
PCR: The PCR was performed using AmpFlSTR Yﬁler PCR ampli-
ﬁcation kit (Applied Biosystems, Foster city, CA, USA), following
manufacturer’s recommendations.
Typing: Typing was achieved using an ABI PRISM 3100-Avant
Genetic Analyser (Applied Biosystems). The ampliﬁed products
were compared with reference sequenced ladders provided by
the manufacturer (Applied Biosystems) and the analysis was per-
formed using GeneMapper ID Software v3.5.
Results: The haplotype data are presented in Table 1.
Quality control: Proﬁciency testing of the GEP-ISFG working
group (http://www.gep-isfg.org).
Analysis of data: Haplotype diversity and pairwise genetic dis-
tances (Rst) were calculated with Arlequin v3.11 software [4]. In
the calculation of genetic distances, DYS385 was not considered
and thenumberof repeats inDYS389 Iwas subtracted to thenumber
of repeats in DYS389 II. Rst genetic distances were visualized in a
two-dimensional graphic form using the multidimensional scaling
Table 1
Y-STR haplotypes found in Rondônia samples (n = 74) from Porto Velho (haplotypes coded with PV), Cujubim (CUJ), São Miguel (SM) and Santo Antônio (ST).
Hap DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS GATA N
19 389I 389II 390 391 392 393 385 438 439 437 448 456 458 635 H4.1
PV1 14 13 16 24 10 13 14 11–14 12 12 14 19 16 17 23 11 1
PV2 14 12 16 23 10 11 12 13–17 9 11 14 21 15 18 22 11 1
PV3 14 13 16 24 11 13 13 14–15 12 12 15 19 15 16 23 11 1
PV4 14 14 17 23 10 11 14 13–16 9 11 15 22 16 16 24 11 1
PV5 15 12 18 22 10 11 14 14–15 10 11 15 21 15 17 21 11 1
PV6 14 13 16 23 11 13 13 11–14 12 12 15 19 16 17 23 12 1
PV7 14 13 16 23 11 13 13 11–14 12 13 15 19 16 17 23 12 1
PV8 15 14 18 24 10 11 13 12–14 9 11 14 20 15 16 22 11 1
PV9 13 14 16 24 9 11 13 13–14 10 10 14 20 16 19 21 12 1
PV10 14 14 16 24 11 13 14 11–14 13 13 15 19 16 17 24 12 1
PV11 14 12 16 22 10 11 14 13–14 10 11 16 20 15 17 22 11 1
PV12 16 13 15 23 11 11 13 12–12 10 12 15 21 14 17 21 13 1
PV13 14 12 16 22 10 11 13 13–14 10 11 16 20 14 15 22 11 1
PV14 14 13 16 23 11 13 13 12–12 12 12 15 19 15 17 23 12 1
PV15 14 13 15 24 11 13 13 12–14 12 11 15 19 16 17 23 12 1
PV16 14 13 16 24 11 13 13 11–14 12 12 15 19 15 18 23 12 1
PV17 14 13 16 24 11 13 13 11–14 12 11 15 19 15 17 23 12 1
PV18 15 12 16 24 11 11 12 13–17 9 12 16 19 13 15 21 11 1
PV19 14 12 16 24 11 13 13 11–14 10 11 15 19 18 17 23 12 1
PV20 15 12 17 22 10 11 14 12–14 10 15 16 21 15 17 21 11 1
PV21 14 12 16 24 11 13 13 11–12 12 12 15 19 16 17 23 12 1
PV22 16 13 17 21 10 11 15 17–18 11 12 14 21 16 16 20 11 1
PV23 14 13 16 24 11 13 13 11–14 12 12 15 18 14 17 23 12 1
PV24 16 13 17 25 11 11 13 11–14 11 10 14 20 14 16 23 13 1
PV25 15 13 18 24 10 11 13 18–19 10 11 14 20 18 15 20 12 1
PV26 14 14 16 26 10 11 12 13–14 9 11 15 22 15 19 22 11 1
PV27 14 13 15 25 11 13 13 11–14 12 13 15 19 15 18 23 12 1
PV28 14 14 16 23 10 11 12 13–17 9 10 14 20 16 15 21 11 1
PV29 14 13 16 24 11 13 13 11–14 12 13 15 19 15 15 23 12 1
PV30 12 13 16 24 11 13 13 23–23 12 12 15 19 15 18 23 13 1
PV31 15 12 16 22 10 11 14 13–14 10 11 16 20 14 16 22 11 1
CUJ1 14 14 16 24 10 13 14 11–13 12 11 15 19 15 16 23 12 1
CUJ2 13 13 17 26 10 14 13 14–14 11 12 15 20 16 17 23 13 1
CUJ3 15 13 17 23 10 12 15 16–16 10 11 14 20 14 16 21 11 1
CUJ4 15 13 17 22 12 11 13 15–15 8 11 18 20 17 17 22 9 1
CUJ5 15 13 17 21 10 11 14 16–16 11 11 14 22 15 17 23 9 1
CUJ6 17 13 17 21 10 11 15 18–18 11 11 14 21 15 16 23 11 1
CUJ7 14 13 16 24 11 13 13 11–14 12 12 15 19 17 17 23 12 1
CUJ8 13 13 16 23 10 13 13 13–16 9 12 15 19 14 16 21 11 1
CUJ9 15 13 18 21 11 11 13 16–17 11 11 14 21 15 16 21 12 1
CUJ10 14 13 16 24 11 13 13 11–15 12 12 15 19 16 16 23 12 1
CUJ11 14 13 16 24 11 13 13 11–13 12 12 14 19 15 17 25 12 1
CUJ12 14 13 29 24 11 13 13 12–15 12 12 15 19 15 18 23 12 1
CUJ13 15 13 17 23 11 11 12 13–16 9 11 14 20 18 17 21 12 1
CUJ14 13 13 17 25 10 11 12 16–19 10 12 14 21 16 15 23 12 1
CUJ15 14 12 16 22 10 11 13 13–14 10 11 16 20 15 15 22 11 1
CUJ16 14 13 16 23 12 13 13 11–15 12 12 15 19 16 17 23 11 1
CUJ17 14 12 16 22 10 11 13 13–15 10 12 16 20 14 16 21 11 1
CUJ18 14 13 16 22 10 11 12 14–16 9 11 15 21 15 17 24 11 1
SM1 14 13 16 24 10 13 13 11–14 12 9 15 19 17 17 23 11 1
SM2 15 13 18 21 10 11 15 16–16 11 14 14 21 15 18 24 11 1
SM3 14 14 16 24 12 14 13 11–16 12 11 15 18 15 18 23 11 1
SM4 15 14 18 22 10 12 14 16–18 10 11 15 20 13 17 21 11 1
SM5 14 13 16 24 11 13 13 11–14 12 12 15 19 15 17 23 12 1
SM6 15 12 17 22 10 11 14 13–15 10 13 16 21 17 16 21 12 2
SM7 14 13 16 24 10 13 14 10–14 12 12 15 18 15 17 23 12 1
SM8 14 13 17 23 11 14 13 12–14 12 12 15 19 16 18 23 12 1
SM9 14 13 16 24 11 13 13 12–14 12 12 15 19 16 16 26 11 1
SM10 13 13 17 24 11 11 13 15–18 11 12 14 20 16 15 22 13 1
SM11 14 14 17 24 11 13 13 11–14 12 12 14 18 16 16 23 11 1
SM12 15 12 16 22 10 11 13 13–14 10 11 16 19 15 15 22 11 1
ST1 16 14 17 21 10 11 15 16–19 11 12 14 11 16 15 20 11 4
ST2 14 13 16 24 11 13 14 12–14 12 11 15 19 15 16 24 12 1
ST3 14 12 16 25 11 11 13 15–17 11 11 14 19 15 18 24 11 1
ST4 16 13 19 24 11 11 13 14–15 10 13 15 19 15 17 22 11 1
ST5 14 13 16 23 10 13 13 11–14 12 11 15 19 15 17 23 12 1
ST6 14 14 16 24 10 14 13 14–16 9 11 14 20 15 17 21 10 1
ST7 14 13 16 23 11 13 13 11–14 12 12 15 19 14 17 23 12 2
162 A.C.S. Nunes et al. / Legal Medicine 13 (2011) 161–163(MDS) method included in STATISTICA (data analysis software sys-
tem, StatSoft, Inc. 2007), version 8.0. (www.statsoft.com) [5].
Other remarks: In our sample, 68 different haplotypes were
observed within 73 male individuals. From the three sharedhaplotypes, two were shared between two individuals, and the
most frequent one was found in four individuals. The haplotype
diversity was 0.9970, and the discrimination capacity, deﬁned as
the proportion of different haplotypes in the sample was 0.9315.
Fig. 2. MDS plot based on the pairwise genetic distances (Rst values), including Rondônia and other 19 worldwide populations (see references in Table 2).
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ered (DYS19, DYS389I, DYS389II, DYS390, DYS391, DYS392,
DYS393, DY437, DY438 and DY439), the set of markers to which
data are available for Rondônia (present study) and other popula-
tions from South America, Europe and Africa used for comparison
which are listed in Table 2, together with the corresponding refer-
ences [6–21]. The results obtained in pairwise genetic distance
analysis are presented in Table 2 (see Supplementary materials)
and Fig. 2. From the corresponding differentiation P values (in Ta-
ble 2), it is possible to see that, after applying the Bonferoni correc-
tion for multiple tests, no signiﬁcant differences exist between
Rondônia and all the other Brazilian samples. In Fig. 2, we can
see that Rondônia presents a lower genetic distance to the Euro-
pean cluster, with higher distances to the samples from African
and Mixed-African as well as Amerindian and Mixed-Amerindian
populations.
In summary, the results of the present work show a high Y-STR
haplotype diversity in the Rondônia population, for the set of
markers included in the Yﬁler kit. Moreover, the haplotypes distri-
bution in Rondônia population shows signiﬁcant differences with
some populations from South America, Europe and Africa, but
not with other Brazilian samples.
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Appendix A. Supplementary data
Supplementary data associated with this article can be found, in
the online version, at doi:10.1016/j.legalmed.2010.12.007.
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